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(54) METHOD FOR CUTTING SEMICONDUCTOR SUBSTRATE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for cutting a 
semiconductor substrate capable of efficiently cutting a semiconductor 
substrate, along with a die bond resin layer, on which a sheet is pasted 
with the die bond resin layer interposed. 

SOLUTION: A planned cut 9 by a melting process region 1 3 is formed 
inside a silicon wafer 11 by generating multiphoton absorption. Then an 
adhesive sheet 20 pasted on the silicon wafer 1 1 is expanded. Thus, the 
silicon wafer 1 1 is precisely cut into semiconductor chips 25 along the 
planned cut 9. Since cut surfaces 25a and 25a, facing each other, of . 
adjoining semiconductor chips 25 and 24 come apart from each other 
from a tightly contacted state, a die bond resin layer 23 is also cut along 
the planned cut 9. Thus, the silicon wafer 1 1 and the die bond resin layer 
23 are cut more efficiently than by cutting them with a blade not to cut 
a base material 21. 
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:^mnr^o c(oil::kmm'f-.i^it±iiiMm^i 2 7^ 
fn.x'ezL^ 1 2 9tcisen. c:nic<j:o^-:$' 1 2 9 

[0 0 4 8] ±ttSfjaJg|5l 2 7frC(i:^i6Xx^yyS 1 0 
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ffiX7^->?i 1 3tc<fci3^f4:S«i;&ziM:;^rRiJci^i!i 

^-y:^ (S 1 1 1 ) o 

r0 0 4 9]^l/^T. L^-1f7t®l 0 l?b^?>U— f>tL 

J&^^^-li:T. L 1 iOaS 3 com 

^^-fVStCT^n^a J:5tcX|fiX7^— 1 0 9-^YfftX-r 

3«»f^^gP^¥«tt:»SlOrtgptcjgfi!c-r^ (S 1 1 
3) o 

[0 0 5 0] l^±tcJ:b. U— -tfiPX^gl OOJCJ:^ 

[005 1] m^.. ^^mmBmic^^^^mt^m^cDwm 

[0 0 5 2] ^-r. ^11 (a) tc^-r^fc-ptc. S^Urn 

gi/— h 2 O^^BfiOWt^o cl05te*>^— b 2 Oti. IP 
^ 1 00 /img^OS1*2 1 ^^b. c:iOS^^2 1±tC 

It. mmmiimm&couymmmmz ztmi^f^nr 

3 1tS[<?D«tl^?A'«v h U *y ^X4^tcJB^;^nT 

[0 0 5 3] ^V^T. m 1 1 (b) tzi^-Tck^tz:. m 
tf±ai^oi/~1fiaxSSi 0 o^ffli/^Ti^Uriv^xM 

^® 3 h u ^x^tciBS^nrcmSfco^tfe^^^o 
p^^^^ci:^ trp^i^f^n. cnfcj:!:). 

So 

[0 0 5 4] ^»T^^gP9iDJg^m. 012 (a) 



h 2 0^fi£^^Hi:So ^CiftfiSv'- h 2 O^OJi^^Xv'^V 
KtcJ;oT. ^»r^^a5 9^e^i:LTjP^?3fpjlcSijn 
*^%*U COfimA^S/U^V^x/M lCD«®3i:a 

'^oi/M i;b^«ifig^^mcwsfi:<^»T^n. ^flg^? 

^ 1 O^L/c^#ft^*y:/2 5:5^#StlSo 
[0 0 5 5] ^fc. C^D^^. Kt)^'P^ft^'y:/2 
5. 2 5i05iffq]-r^^»fM2 5 a. 2 5 a ^i. ?7Ji6ti^^ 
10 SLfc4^^tz:fet>. te^Sz-h 2 OcOffi^tci^oTgSF^ 

F^Bg^ 2 3 t>^»Ti^^gP9 tCitioT^K;?n 

So 

[0 0 5 6] ^:|b\ S/-hffi^#S3 Oti. ^»f^^gP 
9^D®^^frCi/U:3>»i7x/M 1 A^KM^nSX7^->^ 

20 ti. ^^^^gp 9 com^m. h im^m 3 0 f^mi^f 
^n/cffloxx~v^±icas^^giCcfcoTa!Bii^nso 

[0 0 5 7] JteSv-- h 2 O^DX^X/^VF^^Ttg. la 

1 2 (b) tc^-Tct-pte:. 2 OtcSMffJlA^^ 
^niS^.^I* U VWitmmm 2 2 ^Sr^ft^^irSo <! 
tliCcfct). UV?^{t^flgM2 2^^V#>Kl&flg@2 3 

^i0^a::tj*^ffiT-rsc^tc:S:So ^43. cco^il^jao 

mmit. «5^s^-h2o<03i4^x/^>Kr^i&MtcftoT 

[0 0 5 8]^i/^T. 013 (a) tc^-r.fc5tc. tf/y 
30 ^T^yy^©TfeS®gr3U^y h^;^ffli.^T^S{*^^y 
7^2 5^Bi:^t?*y^7'-yyLTi/^<o ^-r>1^ 
V K^flg^ 2 3 ti^^i^^^y :/2 5 ^ Inll^^D^I^JgtC^Kf 

^nrfct). ^/c. :$^-r>K>'K«BgS2 3^uvi!{b^ 

fli^2 2^oag:tjA^<£TbTl/^SrcA6. ^ft^-y:?^ 

2 5l±. ^^SSt--K»f^nfc^-l'#>'K^SiS2 3*^ 
mSLfctt^Tlf ^y ^Z^yT'^nSC^Jil^SrSo . 

013 (b) frC^-Tcfc^tc. ^#{*^^yy2 5^. 

40 -1"^— ig^-rSo 

[0 0 5 9] tX±Oci:-pfrc. S^Ur^V'i'xv'M l(0^»r 
®iSl3T€>-^T. v'Ucnv^x/M 1 ^^Kfr-^^m 

>Kt*S^. ^Bf^^gP.9tc?ftoT>'U3>*>x/M 1 
A^««^<«]»f^n. ¥Sit^^y7^2 5 3bWe»nSo ci 
iOh^. R>)^3^ft^^yy*2 5, 2 5^DJtfpI-rS^ 
50 Bfffi2 5a. 2 5a(i. ?046(iSSLfctt^tcfe 0. . *S 
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•J^x/M lS:t/i$r-Y3p>K«)lg^2 3^«J»f^^gP9tc 

[0 0 6 03 Lt-^. B?0^-5¥«(*^^y:/2 5, 2 5 
^03*[R)-r§«J»fffi2 5 a, 2 5 a A^?0a6tiStHC^^L io 

^»f^nfc^@>^?o^v>-K>'K^^fl^^2 a ^}6^{5e^iqi7-^?D 
CO 0 6 1] Lx±oi/u:3>^ji/M Kommysmi. 

mi 4 (a) tC^-Tcfc-StC. )f£«i/— h 2 O^oi^X/^ 

Un>«>x/M UC|^^b^V^:^'^-efeo/c:6^ Si 4 
(b) tc^-TJ^atc. SSSi/— h 2 0;&x.4^X/^>K-r 

-ti-. cl^OSljni 5^>'Un>»j7x/M KO^ffiS^Kffi 

^Bf^^gP9tC?£JoT>^lln>'>x/M 1^0Sffil7lC 

Ifb^T^C t-e. ^BT^^gP9tC?t^oTS/U=i>»>x 

Unv^x/M ncJgaM^#^^ci^T«Bfi^^gP9 

[0 0 6 2] c:oJ:3tc. ^»f^«g|59(7)?B^t^. 30 
^^a59te?ftoTS/Uri>»>x>'M UCXhUX^^i: 
^Sr^^gpgtcfJoTfyUnV'^x/Ni l^«»fL 
T:Jd<^. Si6T5Bi[^<«»f^nfc^«ft^^vy2 5 

Un>'>x/M UcteDmtG>nfctt«v'~h2 0^t£ 
»t)^3^#<*^'y7^2 5. 2 5(D?tfnl-r 
^^»fffi2 5 a, 2 5 a^^ Sl^HC^^Lfct^*^?). 
)f*SS/-h2 0^0fi£?itc(4^oTgiP^LTi/^<rca6. i^U 
nv^^xMi i^DBffil 7te:®»bTi/>rc^V4-*>K*S 
agH2 3ti^»f®2 5 atC»oT^»f^nScl^ti:;& 4o 
So Lfcjb^oT. CO«»f:»?J*te:J:oT^>. a«2 1^ 

KlSBiS 2 3 U- Ftc <fc t) ^»T*r S cJ: 5 i&^^leilt 

^1-^ > Ftsflgg 2 3 ^mm^mai^ 9 t^ubt^s c t 

[0 0 6 3] :S::Jo. S^.U3>^7x/M 1 ^DiP;^ J?)^^< ^S: 
Silx «if^mSP9^c}GoTXM>Xi&^i:^Hi:^<T 
fe. 014 (b) iz^.T^olc. P]m^mSf^9^B.^.t 
bfcWtll 5}6^v^Un>'»>x^M lCD«ffi3i:^® 1 7 50 



[0 0 6 4] ^fcs 015 (a) iC^-^Xoif^. v^U^i 

1 3tCj:S«»i^^a59:&?g^U ^®3tC«ljni 5^ 
liJS^-li:T43Wf. ^»rLT?#^tlS4^«<*^'y:/2 5 

T;a<*r§<:i^A<T?#So — 0l 5 (b) tc^Ti: 
ate. S/Ur^^r^x/M 1 ^Op«9gpt£::fettSSSl 75fi^ 

icmmmmm^i 3tcj;§^»f^^gP9^jgfi!cL. 
1 7te:fijni s^mm-^^r^mf. tt»>'-h2oo 

[0 0 6 5] 5te«i/-h 2 OhLT. U>"x^y^ 
tSfeS^ttO TLE-SOOO J ^fflV>fc«^ 

U:3>'>x/M l^DrtgptcJgUJaii^^i 3\c^:^mm 
^^g|5 9^fgfigLrcm. 3te^i/-h2 05&Ji4^XMvF 
Lrc^^?)-SOtt^^^-r^S0-efeD. 016 (a) 
b 2 0 ^Da:.4^X/^> F§f1il&i«^omi. 0 1 
6 (b) t±tt^->— F 2 O^OX^X^^VFPfom^. 0 
17 (a) F 2 O^OJC^X/^>F^TttC>i;c 

^.017 (b) \t^¥^^-J^2^a>\f,-j^T-j^ 

[0 0 6 6] 01 6 (a) tC^fcfcat^x 3teg>'-F2 

ooji:^x>'^>Fr^i$&ii:mcioi/^Tti. >/'Jr3>'>x/^ 

1 Ui^»r^^gP9tz:fe^-3T^®f^n. SSt)^-5*«<* 
^^vy2 5 05*|Rj-rS^»fM2 5 a. 2 5ati:SBgU/c 

m^tcfe^s. ^^o^^/^-r4-:>F<aBijB2 3t±^f£«j 

»f^nTl.^:&l.^o ^LT. 0 1 6 (b) tC^-TctatC. 

^m^y— F 2 0<:Dffi3itz:^iSoT. ^V#>' Ymum 2 3 

[0 0 6 7] c:<7)J:-5tcLT?i«5<— h 2 0OJ:.^X>'^ 
:/F:6^*l7'rsi:. 017 (a) tz:^-rJ:aic. ^^^4? 
>F1^Igg2 3^>ia>^?^O^i*^^yy2 5«tc^»f^n 
So CO^^. Sl/Hc«iPaLrc^»it^^y:/2 5. 2 5 
P^05te#S^- F 2 0 OStJ 2 1 ±tC«. F<SBi 
^2 3C>-gP2 3 b:6W<5^-3Ti/>fco Sfc. 

2 5 ^J±tC^^^nrc:$?V4-t> F^flg^ 2 3 0^»f 
M2 3 ati. ^#{t^^yy2 5iD^»Tffi2 5 a^S^Pi: 

^2 50^»fM2 5 a:6^^O^-r>i-:>F^B§^0ti:^mL 
3b^5i^tcB6±^nSo ^LT. 017 (b) \^7TCt 
tc. SiSnU'^y F^^ffli/>T¥«f*^*y:/2 5;&^Bf;3f 
nfc^V.I'tv YUmm 2 3 tf S c 

A^T^^fCo 

[0 0 6 8] ^43. :$^^^i-^>F^Bi®2 3 7b^lf»^1±(0 
*t5^3b^G>iS:SJ:aS:«^i5:Htctt. 0 1 8 tc^^-T J: 3 
tc. SlHi:gtHbrc:^«ft^*y:/2 5, 2 5^0li«S/ 
-F2 0coStf2 l±frC«:$f-i'5p>F^flg®2 3*^Se 
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2 3a S(^-li:^(ii:*^T^^o 
C0 0 6 9]^fc. 019 (a) K^-fJ^olC^ Mtt2 

1 Ruuvmitmmm 2 2 ^:^LT^^3tes>— h 2 0 

1 OSS 1 7 teas »5 mmmmmm isic^ ^mm 

[0 0 7 0] ^LT. mtt2 ii^rsuvmitmmmzz 

%WLT^^tt«>'— h 2 0^ffll^rci/Ur3>'i>iVN 1 

i<o^»f:&stc:i3i/>rt>. mi 9^mmi^rmmi^r!i^ 

olC. ttSi^— h 2 O^ai^T.^^^K'T^flu^Tni. ^ 
»Tif^^gP9^ej=Shbfc9jn7b^S/U :r/M UC^ 

iL^l/^^^f£Ct-e:&< s 0 2 0 ^c^^ J: -5 i^. 20 
— h2 0^a:4^X/^>'F"r^ (02 0 (b) ) Mtc. ^ 
»?^^gP9^e^hLfcSijni 5:^S/UriV»>xAM 1 
cDSffi3i:Kffil 7 ^tcfiM^-ii:T^>J:i/> (0 2 0 
(a) ) o ^fc. 02 Uc^-rJ:3t^:. ite^i^- h 2 0 
:^3i:^-X^^>F-r^ (0 2 1 (b) ) M^C. ^K^^gP 
9^ej^.i:U/ciijni 5^->y:3>'>jL/M l<oaffi3 
tzi^'M^-li-Tt J:t>L (02 1 (a) ) . neu>ti:02 2 
iC^-TcfcdtC.. tt«S/-h2 0^Ji4^X/^VK-r^ (0 

2 2 (b) ) mlc. Wm^m^Q^Mj^hLTcWmi 5 
^^S/Un^^x/N.l liDSffil 7ti:PJ31^-ttTt>cfci/^ 30 
(02 2 (a) ) o 

CO 0 7 1] 

■lirTi/- h A^te ^ nfc4^«i*SS^ K« 
[0ffiOffi#:&ltt0^] . . 

[0 1 ] :i:mmmmKm^ u—»f ftpx:&}£tc j: ^ 

[0 2] 0Uc^-r^ftS<6<oil-liSStc?Qofc»TE 40 
0T*fe^o 

[03] *^fig?g^t:H^^ix— *fj[jnx:;?S£tc<j:^ly—tf 
Aoxm^o^»ft:SffiO¥ffi0T?fe^o 

[04] 03tC^-r^ft:a«<DIV-IVSgtC?fto/cBTM 
[0 5] 03(c^-r^itS«OV-\^l£:j&o/c»fffi0 
[06] **fil5Jg»tc0g:5V— ifliPX:^Stc J:0^»f^ 
[0 7 ] *llffiJB,«tc^s V-if inX73Stc<fc t) ^ 50 
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[0 8 ] :^mmmmic^^^ u-if ipx;i5}i t^i^stts 
[0 9 ] ^mmmmi^^.^ i^-'^MJimmco&mm&m 

[0 10] *:|lfiS?^Sti:^^b--1fAPX^^^i:<l:^^»f 

[011] *llffi?ig^t^:0^^->>Jn>»>x>'NiD^»f:^J* 

^ifiP^-r^fc:i6O:^^0T^»:). (a) U > 
^NtC3fA#>'-h:6^ft5Dmi'^n/cm^. (b) tiv'Uri 

[01 2] ^HjSSJBSlcll^v'Unv^x.'NO^KfT^JS 
^gtt0^'r^fi:i6OliiC0T'feO. (a) J±3te#i/-h*^ 
ai^X/^>K^nfci^^. (b) Ji3te§5/-htc^31^^ 

[013] ^mmmm\rc^.^iyv ji^^commyj^ 
^mmt^rcisbo^mj&mv^^. (a) ^trnm-^titc^ 

rc:^m. (b) it^w^yy^ii'^i^^'^^^yvmmm^fr 

[014] *^]ffijg3ltc^^iyun>»>x/NO^»r7^?i 

S0Tfet). (a) t±^»f^^a5:&^^bfctijn*^% 
^LXl-^l>«^. (b) ti^Kr^^a^^^i^t L^TcSiJ 

[01 5] :^mmBmi^m^->v=i>'yx.js(ommy3m 
S0T^t}. (a) limm^^ss^^s^j^.ti^rcmtit^^iy 

ynv^7x/NiD«ffiJcSiMbTl/^:5^*®. (b) fri^Bf 
[0 1 6] *^M?^^JC^^i^Un>'«>x>^N^O^K:^ffi 

(o-^mm^mm't^rc^(om^mT&^. (a) tijK 

[01 7] *||fiS?gffitC<^SS^U3I^^»>xMO^»T>3& 

^O-||fiSM^IK0^t-Sfc46OM5K0Tfe>)\ (a) im 
mi^-hcO:r.:^7s^<>Vf^Ym(OVim. (b) fi*«(* 

[018] ^mm&mi^.^^y^) u>03L/\<omm:^^ 
[01 9] :^mmmmicm^iyv::iy^jL7\(ommyjm. 
t)m^i.rj:\.^m^^mm't^rcisbcomT$>*). (a) 
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[02 0] :$:mmmmicm?>->'j =1^^'!^ x./^comm:^iti 

[02 1] *l|j£Jg®ti:^S->U n v>i/N<D^gf7^S 



[02 2] **fig}gttK^s->'j=i>>>±/N<D^wf:)5r}i 

JgfiE^ttfcf^Ott.^. (b) t±ttS->-hA<xit^x/<>' 
[??^OiJiR«] 

efeS^i^. 9-^»r^^gl5, 1 1 •->U=i>'i'x/v 1 

3 --/giiSttatgi^. 1 5 -iijn. i 7 - -sgn. 20- tt 

3g->— 2 1 2 3- v?"-l':j?VK«aiJS. 2 5 
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